Our results were obtained with budesonide, and efficacy/safety profiles with different ICS treatments are drug and dose dependent. The meta-analysis of Sharek and Bergman, 22 10 years ago, claimed that fluticasone slowed the growth less down than beclomethasone or budesonide. With increasing doses of fluticasone, the systemic effects may, however, seem quite significant.
Continuous versus intermittent inhaled corticosteroids for mild persistent asthma in children: not too much, not too little
The goal of asthma treatment is to prevent exacerbations, achieve daily asthma control and prevent adverse effects with a minimum of medication. In preschoolers, children and adolescents with mild persistent asthma, the most effective therapy remains daily use of low-dose inhaled corticosteroids. 1 Why then consider intermittent therapy over maintenance inhaled corticosteroids?
The intermittent approach is attractive to patients and families for a variety of reasons, including fear of corticosteroid side effects, 2 the erroneous concept that no symptoms equate to no disease 3 and ease of compliance with medications administered for symptoms rather than on a daily basis. Indeed, pharmacy records clearly show that most children with asthma infrequently renew their prescriptions for controller medications, suggesting that they may not understand, perceive or agree with the need for daily therapy, despite ongoing healthcare resources utilisation and excess use of rescue b2-agonist. 4 This practice is also endorsed by physicians who recommend an asthma controller at the onset of an exacerbation for a short period. 4 5 In vogue since the 1990s without, until recently, any supporting evidence, the practice of prescribing intermittent therapy over continuous therapy may have stemmed from: (1) the uncertain benefit of daily inhaled corticosteroids in patients in whom there is diagnostic uncertainty (viral wheeze vs asthma), phenotype hesitation (intermittent vs persistent) or a paucity of evidence for therapy (eg, preschoolers); (2) conflicting evidence regarding the long-term benefit of daily therapy as a disease modifier (eg, lung function, quality of life, airway remodelling) 6e8 ; (3) concerns about side effects of daily inhaled corticosteroids; and (4) in the absence of trials, unconvincing evidence of the harm or lack of efficacy of intermittent therapy. Admittedly, these factors may contribute to the 'giving-up to poor compliance' popular approach to avoid the time and energy required to repeatedly convince patients that the benefits of daily therapy outweigh possible harms. 2 9 10 These reasons must be carefully addressed.
The scientific evaluation of intermittent controller therapy has started with adjustable single inhaler therapy in patients with persistent asthma receiving a daily combination of inhaled corticosteroids and fast long-acting b2-agonists (ie, formoterol) in adults, 11 12 then in children. 13 It extended to patients with intermittent asthma on no maintenance controller in whom placebo-controlled trials examined 'as-needed' combination therapy in adults 14 and 'as-needed' inhaled corticosteroids 15 16 or leukotriene receptor antagonists 17 monotherapy in children. The recent randomised control trials testing intermittent versus continuous controller monotherapy in adults 18 19 and children 20 21 with mild persistent asthma are the focus of this commentary.
In a 6-month, three-arm trial, Boushey et al evaluated as needed budesonide (800 mg/day for 10 days) in adults with mild persistent asthma who were taking 400 mg daily budesonide or placebo; they observed no significant group difference in morning peak expiratory flow (PEF) rate and in exacerbations. 18 However, maintenance monotherapy was clearly superior in improving forced expiratory volume in one second (FEV 1 ), airway hyper-reactivity, asthma control, symptom-free days and markers of eosinophilic inflammation. Intermittent budesonide was no different from daily zafirlukast and the authors appropriately emphasised the need for further studies before endorsement. 18 In a 6-month, four-arm trial, Papi and colleagues evaluated daily 100 mg of hydrofluoroalkane (HFA)-beclomethasone versus as needed two puffs of 50 mg of HFA-beclomethasone dipropionate (BDP) and 100 mg salbutamol combined in a single inhaler. There was no significant group difference in morning PEF, exacerbations, symptoms and rescue b2-agonists use; thus, the authors concluded that both strategies were equivalent. 19 The evidence in paediatrics is also limited to two trials, but several ongoing studies will shed more light on the topic in the near future (NCT00675584; NCT00394329). Turpeinen and colleagues designed an 18-month, 3-arm randomised controlled trial to carefully examine the efficacy and the safety profile of intermittent therapy in children with newly diagnosed asthma (mean baseline FEV 1 of 85% of the predicted value). 20 21 There was no group difference between daily and as-needed beclomethasone in any outcomes, with the exception of expired nitric oxide, which was significantly lower throughout the study for daily beclomethasone. How does one reconcile these findings?
In an emerging field of a new therapy, the absence of group difference in certain outcomes always raises the issue as to whether the findings are evidence of no effect (real equivalence) or no evidence of effect (lack of power). Giving the size of the confidence intervals, the latter is at play for several outcomes. This issue of statistical power could be overcome by comparing thousands of patients in a new multicentre trial or easier, in a meta-analysis of several randomised controlled trials, such as the one currently in progress with the Cochrane Collaboration. There is also the possibility that patient selection, outcome selection and treatment modalities may affect the findings. Perhaps the most important issue is the accuracy of the phenotype, that is, whether the trials adequately distinguished intermittent from mild persistent asthma. Indeed, one would expect intermittent and daily therapy to work equally well in patients with intermittent asthma, erroneously classified as persistent asthma, because daily therapy would represent overtreatment. The outcomes of interest must be relevant for the level of control, while avoiding the common pitfall of selecting variables with a ceiling effect, that is, variables that are normal or near normal at baseline, such as lung function and rescue b2-agonist use, as they require more power to identify as statistically significant differences that may not be clinically important. Selecting exacerbations as an outcome is attractive, as these events may be eventually relevant to most patients, although longer study durations are needed to allow for occurrence of sufficient events in patients with good control at baseline. Could differences in patient phenotypes, baseline asthma control, selection of outcomes and type and duration of interventions account for the apparent discordance in findings?
Clearly, in half of the trials, daily inhaled corticosteroid was superior to intermittent therapy, which in turn was superior to placebo for preventing exacerbations. In these patients, the intermediate efficacy of intermittent therapy is in line with prior observations that, at equal severity, greater compliance to daily controller is associated with better asthma control in patients with persistent asthma.
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The paediatric study reporting group difference only in expired nitric oxide had selected children with superior lung function, raising the possibility that a substantial proportion has intermittent mild asthma.
What about safety? The search for adverse effects has been minimal so far in adults, but rather extensive in the two paediatric studies. Six-month therapy with high and moderate doses of budesonide was associated with an estimated growth suppression of 2 cm/year compared with those on cromoglycate. This was followed by normal and even perhaps a catch-up growth in the last 12 months and minor decrease in skin thickness, with no group difference in bone mineral density and intraocular pressure compared with cromoglycate. Although height velocity in the last 12 months was significantly greater by 0.6 cm in the intermittent group, compared with the daily budesonide groups, there was no significant difference in the final height attained, suggesting that the major impact on growth occurred in the initial 6 months. Similarly, in the second paediatric trial, the daily beclomethasone group grew 0.7 cm less than the intermittently treated group. 21 The readers are left with the conclusion that one must choose between better control with stunted growth using daily inhaled corticosteroids or more exacerbations with normal growth using intermittent corticosteroids.
However, this paradigm must be rephrased for two reasons. First, because the impact on growth is dose dependent, it is critical to use the smallest effective dose of inhaled corticosteroids and taper it according to control, which was not done in any of the four trials. In the study by Turpeinen and colleagues, the use of high and moderate doses probably resulted in overtreatment for the majority of children enrolled, as most were subsequently well controlled on low-dose budesonide. Second, the growth suppression is drug dependent with group differences of 26 27 The data on ciclesonide has shown no systemic effect to date, including no detectable effect on growth. 28 29 Consequently, there is little reason to accept the known risk of growth suppression associated with beclomethasone or budesonide, when safer inhaled corticosteroids may be used.
How can we move this field forward? Clearly, in view of the expected betweenphysician variability in phenotype ascertainment, we urgently need to validate the criteria recently proposed by several paediatric groups to distinguish intermittent from persistent asthma in preschoolers as well as in school-aged children and adolescents.
30e32 It appears worthwhile to consider adding an objective measure of lung function (including interrupter technique or oscillometry in preschool-aged children who are too young to undergo spirometry) and inflammatory markers (eg, expired nitric oxide) to improve accuracy and reduce subjectivity in phenotype classifications. 33 34 With increasing evidence that even with minimal symptoms, people with intermittent asthma display ongoing inflammation, should there be a distinction between mild intermittent and mild persistent asthma? Before adding intermittent therapy as a therapeutic option in our guidelines, we should ensure that we are not causing harm and diligently compare the long-term impact of both strategies on exacerbations, lung growth and function, quality of life and airway remodelling.
In summary, there is insufficient evidence to recommend intermittent therapy in patients with persistent asthma. Half of the published trials testing intermittent versus low-dose continuous inhaled corticosteroids confirmed the superiority of daily lowdose, over intermittent, inhaled corticosteroids, and the latter over placebo; this is entirely consistent withdthe better the compliance with daily use of inhaled corticosteroids, the better the asthma control. We should not give up educating our patients about the favourable riskebenefit balance of low-dose inhaled corticosteroids, simply because it is timeconsuming, no more than we should abandon recommending tobacco avoidance, bicycle helmets and car seats. In patients with superior lung function, longer trials are needed before assuming equivalence, as the delay until recurrence of symptoms and exacerbation should be proportional to baseline control and the rapidity of inflammatory build-up. In addition, long-term trials demonstrating the safety of intermittent therapy compared with daily therapy on lung function and airway remodelling must be conducted to ensure that we are not causing harm in these future young adults. One must remember that adverse effects of inhaled corticosteroids are dose dependent and appear to be drug dependent. Until we have more data, it seems that the best approach for children with mild persistent asthma remains inhaled corticosteroids at the lowest effective dose, using the safest molecules. When recommending intermittent therapy, we are telling our patients that asthma is not a chronic disease, only a recurrent one; let us be sure, we have classified the phenotype correctly.
